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CLAIMS 



[Claim(s)] 

[Claim 1] While being the substrate gilding machine which performs plating processing to a substrate, 
turning the processing side of a substrate up and holding it The plate-like part material which counters 
the processing side of the substrate held at a substrate maintenance means to connect electrically to the 
processing side of a substrate, and said substrate maintenance means, and contiguity arrangement is 
carried out, and has magnitude almost equivalent to a substrate, and constitutes an electrode, A supply 
means to supply so that the electrolytic solution may be filled at least between the processing side of the 
substrate held at said substrate maintenance means and said plate-like part material, and said supply 
means the electrolytic solution in the condition of having supplied between the processing side of a 
substrate, and said plate-like part material The substrate gilding machine characterized by having a feed 
means to supply electric power so that a current may flow towards said substrate maintenance means 
from said plate-like part material. 

[Claim 2] It is the substrate gilding machine characterized by having a feed hopper for said plate-like 
part material supplying the electrolytic solution to a center section between the processing side of a 
substrate, and plate-like part material mostly in a substrate gilding machine according to claim 1. 
[Claim 3] The substrate gilding machine characterized by having further the driving means which carries 
out revolution actuation at least of one side among said substrate maintenance means and said plate-like 
part material in a substrate gilding machine according to claim 1 or 2. 

[Claim 4] It is the substrate gilding machine characterized by being constituted so that said driving 
means may carry out revolution actuation only of said substrate maintenance means in a substrate 
gilding machine according to claim 3. 

[Claim 5] It is the substrate gilding machine characterized by being constituted so that said driving 
means may carry out revolution actuation only of said plate-like part material in a substrate gilding 
machine according to claim 3. 

[Claim 6] It is the substrate gilding machine characterized by being constituted so that said driving 
means may carry out revolution actuation of said substrate maintenance means and said plate-like part 
material in a substrate gilding machine given in that of claim 3. 

[Claim 7] It is the substrate gilding machine characterized by the diameter being a little smaller than the 
diameter of the processing side of a substrate, and forming said plate-like part material in a substrate 
gilding machine according to claim 1 to 6. 

[Claim 8] The substrate gilding machine characterized by having further a supersonic vibration grant 
means to give supersonic vibration in a substrate gilding machine according to claim 1 to 7 to the 
electrolytic solution supplied between the processing side of a substrate, and said plate-like part 
material. 

[Claim 9] It is the substrate gilding machine characterized by being constituted so that supersonic 
vibration may be given to the electrolytic solution which said supersonic vibration grant means is 
arranged by said supply means in a substrate gilding machine according to claim 8, and circulates. 
[Claim 10] It is the substrate gilding machine characterized by being constituted so that said supersonic 
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vibration grant means may give supersonic vibration to said plate-like part material in a substrate gilding 
machine according to claim 8. 

[Claim 1 1] It is the substrate gilding machine which free passage connection of said supply means is 
made in the substrate gilding machine according to claim 1 to 10 also at the penetrant remover supply 
source, and is characterized by being constituted so that a penetrant remover and the electrolytic solution 
may be selectively supplied between the processing side of the substrate held at said substrate 
maintenance means, and said plate-like part material. 

[Claim 12] The substrate gilding machine characterized by having further a circuit for sending again the 
electrolytic solution collected by the stripping section material and said stripping section material for 
collecting the electrolytic solutions which have been arranged around said substrate maintenance means 
and dispersed with the revolution of a substrate in the substrate gilding machine according to claim 1 to 
1 1 to said supply means. 

[Claim 13] The substrate gilding machine characterized by having further a density measurement means 
to measure the concentration of the electrolytic solution which circulates the inside of said circuit in a 
substrate gilding machine according to claim 12, the electrolytic-solution reservoir tank which is 
arranged in said circuit and stores the electrolytic solution, and the control means which controls a 
supplement of the electrolytic solution based on the measurement result of said density measurement 
means so that concentration becomes fixed. 

[Claim 14] It is the substrate gilding machine characterized by being constituted so that the supplement 
of the electrolytic solution performed based on the result of said density measurement means may be 
performed to said electrolytic-solution reservoir tank in a substrate gilding machine according to claim 

13. 

[Claim 15] It is the substrate gilding machine characterized by being constituted so that the supplement 
of the electrolytic solution performed based on the result of said density measurement means may be 
performed in the location of the downstream from a line crack and said electrolytic-solution reservoir 
tank to said circuit in a substrate gilding machine according to claim 13. 



[Translation done ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate gilding machine which performs plating 
processing to the glass substrate for a semi-conductor wafer or liquid crystal displays (a substrate is only 
called hereafter), and relates to the technique of supplying electric power where the electrolytic 
solutions, such as a copper sulfate, are especially supplied to the processing side of a substrate, and 
performing electrolytic plating processing. 
[0002] 

[Description of the Prior Art] As this conventional kind of a substrate gilding machine, the thing of a 
configuration as shown in drawing 7 is mentioned. In addition, by the following explanation, a copper 
sulfate is used as the electrolytic solution, and the equipment for plating the copper for wiring is taken 
and explained to an example. 

[0003] Substrate W is in the condition (the so-called face down) which turned the processing side Ws 
caudad, and is held at the opening 101 of the processing tub 100 which is storing the electrolytic 
solution LQ. The up electrode 103 for supplying electric power to the processing side Ws of the 
substrate W held downward is arranged by opening 101. Free passage connection of the circuit 107 is 
made through the circulating pump 105 at the upper part and the lower part of the processing tub 100. 
The jet nozzle 109 for turning to the processing side Ws of Substrate W the electrolytic solution LQ 
which overflowed from the upper part and has circulated the circuit 107, and spouting is arranged in the 
pars basilaris ossis occipitalis of the processing tub 100. Moreover, the lower electrode 1 1 1 is arranged 
in the pars basilaris ossis occipitalis of the processing tub 100, and electric power is supplied so that the 
up electrode 103 may turn into cathode and the lower electrode 1 1 1 may turn into an anode plate with a 
power supply unit 113. 

[0004] Thus, with the equipment constituted, a power supply unit 1 13 operates a circulating pump 105 
in the condition of supplying electric power to the upper part / lower electrode 103,1 1 1, makes the 
electrolytic solution LQ inject from the jet nozzle 109, and supplies the electrolytic solution LQ to the 
processing side Ws of Substrate W. The electrolytic solution LQ supplied to the processing side Ws of 
Substrate W toward the upper part from the pars basilaris ossis occipitalis of the processing tub 100 is 
discharged from the upper part, and is again supplied in the processing tub 100 through a circuit 107. A 
copper deposit is formed in the processing side Ws of the substrate W currently referring to the 
electrolytic solution LQ in this process. 
[0005] 

[Problem(s) to be Solved by the Invention] Although densification of the component (for example, MPU 
and memory) formed in Substrate W is carried out every year for improvement in the speed of the 
working speed, or multi-fiinctionalization, the trench (trench structure) is formed in the processing side 
Ws in many cases. As for such a slot, future and its width of face are considered [ the aspect ratio which 
is about 1 micrometer ] to become what is "5" extent for the depth by about 0.2 micrometers. 
[0006] If plating processing is performed with the equipment mentioned above to the substrate W with 
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which the slot of such a high aspect ratio is formed, it will very be hard to escape from the air of a slot 
on the relation with which Substrate W is held by the face down. Moreover, it has very been har d 
c oming to also escape the gas (oxygen) g enerated by electrolys is. Therefore, as shown in drawing 8 (a), 
the interior of Slot T will be closed by air bubbles, and is no longer supplied fully to the interior of 
electrolytic-solution LQ fang furrow T. Consequently, as shown in drawing 8 (b), deposit PL cannot be 
formed in the interior of Slot T, but there is a problem that Opening V (a void is called hereafter) is 
generated. If such a void V arises, to the current which flows wiring, sufficient cross section cannot be 
obtained or ohmic contact in a contact hole cannot be obtained, for example. 

[0007] Moreover, as the distance of the processing side Ws of Substrate W and the lower electrode 1 1 1 
is shown in drawing 9 , between the lower electrode 1 1 1 and the processing sides Ws located in right 
above [ the ] is the shortest, and others become long rather than it (path shown by the arrow head all 
over drawing). Therefore, up to the processing side Ws located in right above from the lower electrode 
111, current density is large, current density becomes small from it and a bias produces others in the 
current density within the processing side Ws. Consequently, there is also a problem that a deposit 
cannot be formed in homogeneity covering the whole processing side Ws. 

[0008] In addition, it is the cause that the flow of the electrolytic solution LQ injected by the jet nozzle 
109 other than the above-mentioned current density is also uneven as a cause by which a deposit 
becomes an ununiformity in the processing side Ws. 

[0009] This invention aims at offering the substrate gilding machine which can improve the 
homogeneity of a deposit by being made in view of such a situation, preventing generating of a void by 
making a gas omission good, and equalizing the current density within a processing side over the whole. 

[0010] 

[Means for Solving the Problem] This invention takes the following configurations, in order to attain 
such an object. Namely, while invention according to claim 1 being a substrate gilding machine which 
performs plating processing to a substrate, and turning the processing side of a substrate up and holding 
it The plate-like part material which counters the processing side of the substrate held at a substrate 
maintenance means to connect electrically to the processing side of a substrate, and said substrate 
maintenance means, and contiguity arrangement is carried out, and has magnitude almost equivalent to a 
substrate, and constitutes an electrode, A supply means to s upply so that thp ^| patrol ytir. solution may be 
filled at least between the processing side of the substrate held at said substrate maintenance means an d 
said plate-like part materia l, and said supply means the electrolytic solution in the condition of having 
supplied between the processing side of a substrate, and said plate-like part material It is characterized 
by having a feed means to supply electric power so that a current may flow towards said substrate 
maintenance means from said plate-like part material. 

[001 1] Moreover, invention according to claim 2 is characterized by said plate-like part mater ial having 
a feed hopper for supplying the electrolytic solution to a center section between the proces sing side of a 
substrate, and plate-like part material mostly uia^suhstrate g flfliflgJg££^^ claim 1. 

ttfoi ^"Moreover, invention according to claim 3 is characterized by having further the driving means 
which carries out revolution actuation at least of one side among said substrate maintenance means and 
said plate-like part material in a substrate gilding machine according to claim 1 or 2. 
[0013] Moreover, invention according to claim 4 is characterized by constituting said driving means so 
that revolution actuation only of said substrate maintenance means may be carried out in a substrate 
gilding machine according to claim 3. 

[0014] Moreover, invention according to claim 5 is characterized by constituting said driving means so 
that revolution actuation only of said plate-like part material may be carried out in a substrate gilding 
machine according to claim 3. 

[0015] Moreover, invention according to claim 6 is characterized by constituting said driving means so 
that revolution actuation of said substrate maintenance means and said plate-like part material may be 
carried out in a substrate gilding machine according to claim 3. 

[0016] Moreover, invention according to claim 7 is characterized by the diameter being a little smaller 
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than the diameter of the processing side of a substrate, and forming said plate-like part material in a 
substrate gilding machine according to claim 1 to 6. 

[0017] Moreover, invention according to claim 8 is characterized by having further a supersonic 
vibration grant means to give supersonic vibration to the electrol ytic solution supp lied between th e 
processing side of a substrate, and said ffatejjikgji art matenSTInTsu^ Ste^nging machine according 

to claim 1 to 7. ™ ~~ r 

[0018] Moreover, invention according to claim 9 is characterized by constituting said supersonic 
vibration grant means so that supersonic vibration may be given to the electrolytic solution which is 
arranged by said supply means and circulates in a substrate gilding machine according to claim 8. 
[0019] Moreover, invention according to claim 10 is characterized by constituting said supersonic 
vibration grant means so that supersonic vibration may be given to said plate-like part material in a 
substrate gilding machine according to claim 8. 

[0020] Moreover, in a substrate gilding machine according to claim 1 to 10, free passage connection of 
said supply means is made also at the penetrant remover supply source, and invention according to claim 
1 1 is characterized by being constituted so that a penetrant remover and the electrolytic solution may be 
selectively supplied between the processing side of the substrate held at said substrate maintenance 
means, and said plate-like part material 

[0021] Moreover, in a substrate gilding machine according to claim 1 to 1 1, invention according to 
claim 12 is arranged around said substrate maintenance means, and is characterized by having further a 
circuit for sending again the electrolytic solution collected by the stripping section material and said 
stripping section material for collecting the electrolytic solutions which dispersed with the revolution of 
a substrate to said supply means. 

[0022] Moreover, invention according to claim 13 is characterized by having further a density 
measurement means to measure the concentration of the electrolytic solution which circulates the inside 
of said circuit, the electrolytic-solution reservoir tank which is arranged in said circuit and stores the 
electrolytic solution, and the control means which controls a supplement of the electrolytic solution 
based on the measurement result of said density measurement means so that concentration becomes 
fixed in a substrate gilding machine according to claim 12. 

[0023] Moreover, it is characterized by being constituted so that a supplement of the electrolytic solution 
with which invention according to claim 14 is performed in a substrate gilding machine according to 
claim 13 based on the result of said density measurement means may be performed to said electrolytic- 
solution reservoir tank. 

[0024] Moreover, it is characterized by being constituted so that a supplement of the electrolytic solution 
with which invention according to claim 15 is performed in a substrate gilding machine according to 
claim 13 based on the result of said density measurement means may be performed in the location of the 
downstream from a line crack and said electrolytic-solution reservoir tank to said circuit. 
[0025] 

[Function] The operation of invention according to claim 1 is as follows. A substrate is held by the 
substrate maintenance means and contiguity arrangement of th e plate-like part material of the almost 
same magnitudea s a substrate is carried out in the location which counters the processing side, and 
between the processing side of a substrate, and plate-like part material, it is sup plied so that the 
electrolytic solutionjria y be filled from a suppl y means. Electric power is supplied by plate-like part 
material and the substrate maintenance means with a feed means. It sece des also from the gas which 
M izouc hTs air bubbles tended to bre ak aw ay even if it was the case where t he slot was fo rmed in the 
processin g side si nce it is held so that a proc essing s ide may turn to a subs trate up, an d was generated by 
electrolysis automatically toward the upper part, andls hard coming to remain not only in a slot but in a 
processing side. Moreover, since the plate-like part material of the almost same magnitude as a substrate 
by which countered the processing side and contiguity arrangement was carried out serves as an 
electrode, distance from an electrode to a processing side is mostly made in homogeneity in a field. 
[0026] Moreov ei^since the electrolytic solution is supplied from the feed ho pper of plate-like part 
material which is in a center section mostly, the electrolytic solution can be made to flow smoothly 
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toward the periphery section from a core according to invention according to claim 2. 
[0027] Moreover, even if dispersion is in the current density within a processing side by carrying out 
r evolution actuation at lea st of one side among a subs^at^i^ntenance means and saidjplat^n^^rt 
material, w hile being able to make the effect small according tolnvei^ 

electrolytic solution can be made to flow smoothly according to a centrifugal force toward a periphery 
side from a core side. 

[0028] Moreover, even if it carries out revolution actuation only of the substrate maintenance means by 
the driving means, while being able to control the adverse effect by dispersion in the current density 
within a processing side according to invention according to claim 4, the electrolytic solution can be 
made to flow smoothly toward a periphery side from a core side according to a centrifugal force. 
[0029] Moreover, even if it carries out revolution actuation only of the plate-like part material by the 
driving means, while being able to control the adverse effect by dispersion in the current density within 
a processing side according to invention according to claim 5, the electrolytic solution can be made to 
flow smoothly toward a periphery side from a core side according to a centrifugal force. 
[0030] Moreover, if revolution actuation of both a substrate maintenance means and the plate-like part 
material is carried out by the driving means, the electrolytic solution can be made to flow smoothly 
toward a periphery side from a core side according to a centrifugal force according to invention 
according to claim 6. In addition, both revolutions include this direction or hard flow. 
[0031] Moreover, the operation of invention according to claim 7 is as follows. Since a substrate 
maintenance means will be held by the technique of stopping or pinching the periphery section of a 
substrate, the current supplied to the substrate maintenance means by the feed means tends to flow for a 
path with the opposed face of plate-like part material the periphery section side of a processing side 
rather than it flows for a path with the opposed face of plate-like part material the core side of a 
processing side. Therefore, the current density by the side of the periphery section of a processing side 
becomes large, and a bias arises in current density. Although a deposit is easy to be formed in the 
periphery section side of a processing side thickly (such a phenomenon is hereafter called an H end 
effect' 1 ), by making the diameter of plate-likepart material [a _littl e : smaller than^tjie djameter of a 
processing"sid e^A .^stance linger th^a core jide "from the penghery jgcti on side of a processing side 
ca n be taken, cun^rde hsity can be made small, the current density bylhe side of the periphery section 
and a core can bebalanced, and an "end effect" can be controlled. 

[0M2] Moreover, according to invention according to claim 8, the gas generated by the air bubbles 
which have adhered to the processing side of a substrate by the supersonic vibration given to the 
electrolytic solution, or electrolysis can be made to secede from a processing side easily. 
[0033] Moreover, supersonic vibration may be given to the electrolytic solution which grant of the 
supersonic vibration makes carry out, and attaches a supersonic vibration grant means in a supply 
means, and circulates as a direction (claim 9), and supersonic vibration is given to plate-like part 
material, and it is good even if like (claim 10). 

[0034] Moreover, according to invention according to claim 1 1, after supplying the electrolytic solution 
from a supply means and performing plating processing, a penetrant remover can be supplied from a 
supply means, washing processing can be performed, and processing that it is indispensable after plating 
processing can be performed continuously, without conveying a substrate. 

[0035] Moreover, according to invention accordingHo claim 12, the utilization effectiveness of the 
electr olytic solution can be raised by coj|e cting the electrolytic solutions which dis persed by strip ping 
sectio n material, and sending to a supply m eans through a circuit again. 

[0036] Moreover, if according to invention according to claim 13 time amount is taken or only the same 
time amount performs plating processing in order for the concentration of the electrolytic solution to fall 
and to obtain the same plating thickness, if plating processing is performed to many substrates, 
supplying the electrolytic solution to a circuit from an electrolytic-solution reservoir tank, and 
circulating the electrolytic solution, the problem to which plating thickness becomes thin will arise. 
Then, since it controls to fill up the electrolytic solution so that a control means becomes fixed [ the 
concentration of the electrolytic solution ] based on the measurement result of a density measurement 
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means, concentration fluctuation can be controlled and the above inconvenience can be avoided. 
[0037] It may be made to perform a supplement of the above electrolytic solutions on an electrolytic- 
solution reservoir tank (claim 14), and it is a circuit and may be made to carry out to the location of the 
downstream from an electrolytic-solution reservoir tank (claim 15). When supplementing the 
downstream of an electrolytic-solution reservoir tank especially, and concentration fluctuation arises, it 
can return promptly. 
[0038] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained with reference to a 
drawing. 

<lst example> drawing 1 is the block diagram showing the outline configuration of the substrate gilding 
machine concerning this example. The substrate maintenance device 1 is formed with the conductive 
ingredient, and where the processing side Ws where the substrates W, such as a semi-conductor wafer 
which is the object of plating processing, are given to plating processing is turned up (the so-called face 
up), it is held. Two or more supporters 5 for the base member 3 to be a member of a major diameter a 
little than Substrate W, and carry out contact support of the periphery section of Substrate W at the top- 
face periphery are formed. As for each supporter 5, the up inside is formed according to the 
configuration of the periphery section of Substrate W. In addition, the substrate maintenance device 1 is 
equivalent to the substrate maintenance means in this invention. 

[0039] The connection section 7 which projected caudad is formed in the base member 3 from that 
underside core, the revolving shaft 11 of an electric motor 9 is inserted in this part, and interlocking 
connection is carried out at the electric motor 9. Electric power is supplied by the connection section 7 
from the feed brush 13 which slides on a peripheral face. In addition, the upper part and the lower part 
are electrically insulated by insulating section 1 la, and the revolving shaft 1 1 is constituted so that the 
feed from the feed brush 13 may not influence an electric motor 9. 

[0040] The plate-like part material 15 formed. in parallel with the conductive ingredient (they are copper, 
platinum, titanium, or these alloys when the electrolytic solution is copper-sulfate plating liquid) is 
mostly arranged above the substr ate maintenance device 1 with it in the almos t same magnitude as the 
base member 3" Two or more supporters 5 of the substrate maintenance device 1 and isomorphism-like 
press Actions 17 are arranged in the underside periphery of this plate-like part materiall 5. However, the 
press section!7 Ts coristituted'by insulating up 17a and 'conductive lower 17b, and theTower inside of 
lower 17b is formed according to the configuration of the periphery section of Substrate W. Iiyddition, 
althou^ d of the underside„of the plate-like part material 15, 

and thFproc^ssing side Ws of the substrate W supported by the supporter 5 so that it may approach from 
the reasons of the thing pfthe.electrolytic solution can lesse n the e lectrolytic solution and it can be " 
processed which i s easy Jo jojflui d-ti ght^* ** * * * , the concrete valueTs about 0. 5~5mm :r ' 
[0041] Interlocking connection of the connection section 19 by which projection formation was carried 
out in the upper part is carried out through the insulating section 21 at the revolving shaft 25 of an 
electric motor 23 from the top-face core of the plate-like part material 15. Feed ho pper 15a is formed in 
the underside core of the plate-like part material 15, and the electrolytic solution (for example, copper- 
sulfate plating liquid) supplied through the excitation section 27 attached in the revolving shaft 25 
penetrated above the electric motor 23 is supplied to the substrate W held at the substrate maintenance 
device 1. The excitation section 27 builds in ultrasonic vibrator 27a, according to the power source 29 
for supersonic vibration which supplies a RF, vibrates ultrasonic vibrator 27a and gives supersonic 
vibration to the electrolytic solution. Moreover, electric power is supplied by the plate-like part material 
15 through the feed brush 3 1 from the connection section 19. In addition, the excitation section 27 is 
equivalent to the supersonic vibration grant means of this invention. 

[0042] The feed brushes 13 and 3 1 mentioned above are connected to the power supply unit 33, 
respectively, a negative-electrode side is connected to the feed brush 13, and the positive-electrode side 
is connected to the feed brush 3 1 . Therefore, the processing side Ws of Substrate W serves as cathode 
through lower 17b of the feed brush 13, the connection section 7, the base member 3, a supporter 5, and 
the press section 17, and the plate-like part material 15 which has countered the processing side Ws 
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serves as an anode plate through the feed brush 31 and the connection section 19. In addition, the feed 
brushes 13 and 3 1 and a power supply unit 33 are equivalent to the feed means of this invention. 
[0043] The perimeter of the substrate maintenance device 1 is supplied from feed hopper 15a, and the 
splash guard 35 who becomes the stripping section material for catching and collecting the electrolytic 
solutions which dispersed around according to the centrifugal force is arranged in it. This splash guard 
35 is constituted so that it may go up and down to the substrate maintenance device 1. 
[0044] The electrolytic-solution reservoir tank 37 which is storing the electrolytic solution is open for 
free passage to supply way 27b (supply means) of the excitation section 27 with the circuit 49 through 
the mixing valve 45 and the switching operation valve 47 for pouring in the circulating pump 39 which 
sends out the electrolytic solution, the filter 41 from which the particle in the electrolytic solution etc. is 
removed, the concentration sensor 43 (density measurement means) which detects the concentration of 
the electrolytic solution, and the replenisher for concentration adjustment. By operating a circulating 
pump 39, the electrolytic solution is supplied to supply way 27b from the electrolytic-solution reservoir 
tank 37, and supersonic vibration is given in the excitation section 27, and it is supplied to the 
processing side Ws while it opens the switching operation valve 47. Moreover, the splash guard 35 and 
the electrolytic-solution reservoir tank 37 are open for free passage through the switching operation 
valve 51, and collect the electrolytic solutions which dispersed. Furthermore, to the splash guard 35, it is 
open for free passage through the switching operation valve 53 also at the drain. The switching 
operation of these switching operation valves 51 and 53 recovers the liquid caught to the splash guard 
35, or it discards. In addition, the switching action of these switching operation valves 51 and 53 is 
controlled by the control section 55 mentioned later. 

[0045] The concentration signal detected by the concentration sensor 43 is given to a control section 55. 
A control section 55 controls the supplement section 57 to hold uniformly the concentration of the 
electrolytic solution which is circulating the circuit 49. The supplement section 57 consists of a 
replenisher supply source 59 which is storing the replenisher (for example, the case of copper-sulfate 
plating liquid copper sulfate), a pump 61 which sends out a replenisher by control of a control section 
55, and a filter 63 for removing the particle in a replenisher etc. The replenisher which circulated the 
filter 63 is poured into the electrolytic solution which is circulating the circuit 49 with the mixing valve 
45. Thus, since a circuit 49 is directly supplemented with a replenisher based on the concentration signal 
of the concentration sensor 43, concentration of the electrolytic solution supplied to Substrate W can be 
mostly made regularity. In addition, the method which pressurizes and supplies the interior of the 
replenisher supply source 59 may be adopted as a method which sends out the electrolytic solution, 
without using a pump 61 . 

[0046] The switching operation valve 65 is attached in the circuit 49 between supply way 27b and the 
switching operation valve 47. Free passage connection of the penetrant remover supply source 67 for 
supplying a penetrant remover (for example, pure water) is made at this switching operation valve 65. 
Therefore, it is constituted by the switching operation of the switching operation valves 47 and 65 so 
that the electrolytic solution or a penetrant remover can be supplied selectively. 

[0047] A control section 55 carries out generalization control of the electric motors 9 and 23 equivalent 
to a driving means, the power source 29 for supersonic vibration, a power supply unit 33, the switching 
operation valves 47, 51, 53, and 65, a circulating pump 39, a pump 61, a splash guard's 35 elevator style 
(graphic display abbreviation), and the migration device (graphic display abbreviation) of the plate-like 
part material 15. 

[0048] Next, actuation of the substrate gilding machine constituted as mentioned above is explained, 
referring to drawing 1 and drawing 2 . In addition, by the initial state, the closedown of the switching 
operation valves 47, 51, 53, and 65 shall be carried out on account of explanation. 
[0049] First, a control section 55 controls the migration device (graphic display abbreviation) of the 
plate-like part material 15, moves the plate-like part material 15 to the side of the substrate maintenance 
device 1, and enables it to advance a substrate conveyance arm (graphic display abbreviation) above the 
substrate maintenance device 1 ( drawing 2 (a)). 

[0050] Next, a control section 55 controls the substrate conveyance arm which is not illustrated, and it 
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lays Substrate W in a supporter 5 so that the processing side Ws of Substrate W may be up suitable 
( drawing 2 (b)). 

[0051] After the substrate conveyance arm which is not illustrated evacuates, the migration device 
(graphic display abbreviation) of the plate-like part material 15 is controlled, the plate-like part material 
15 is moved to right above [ of the substrate maintenance device 1 ], and the plate-like part material 15 
is descended so that the press section 17 of the plate-like part material 15 may press the periphery 
section of Substrate W ( drawing 2 (c)). And a splash guard 35 is raised and the perimeter of the 
substrate maintenance device 1 is enclosed. 

[0052] First, the switching operation valves 53 and 65 are opened, a penetrant remover (for example, 
pure water) is supplied from feed hopper 15a, and front washing processing is performed. In addition, 
you may make it give supersonic vibration at this time. After performing washing-before fixed time 
amount processing, the switching operation valves 53 and 65 are stopped. 

[0053] Next, while opening the switching operation valves 47 and 51, a circulating pump 39 is operated, 
and the electrolytic solution LQ of the electrolytic-solution reservoir tank 37 is sent out to a circuit 49. 
Furthermore, the electrolytic solution LQ with which supersonic vibration was given to the electrolytic 
solution LQ supplied to supply way 27b by making the power source 29 for supersonic vibration into an 
ON state, and supersonic vibration was given is supplied to the processing side Ws of Substrate W from 
feed hopper 15a. It can break away easily [ the relation top which has given supersonic vibration even if 
air bubbles have adhered to the part of the structure from which it secedes from air bubbles 
automatically though the slot was formed in the processing side Ws, since it was held by face up so that 
the processing side Ws may turn to Substrate W up, and it is harder to secede, and such air bubbles ] 
from the processing side Ws, and the whole front face of the processing side Ws can be thoroughly 
covered with the electrolytic solution LQ. It leaks and comes out of it to^a.p.erimetejLthroughJDetween 
two or more press sections 17, the electrolytic.SQlutionLQ suppliedJoJt^^p^ssing^side Ws filling the 
spacing d of the processingside Ws and the plate-like part mated aM5, Moreover, since it leaks, the 
elFctrolytic'solution LQ which came out is collected by the electrolytic-solution reservoir tank 37 while 
they are caught by the splash guard 35, and it is again supplied through a circuit 49, utilization 
effectiveness can be raised. In addition, in order that the electrolytic solution LQ may make late the rate 
which leaks and comes out and may raise **** of spacing d, you may make it arrange the member 
which is resisting between each press member 17. 

[0054] when the spacing d of the processing side Ws and the plate-like part material 15 is thoroughly 
filled by the electrolytic solution LQ, a control section 55 drives electric motors 9 and 23 at the 
respectively same rotational frequency (for example, low speed of dozens rpm extent) - a power supply 
unit 33 is both made into an ON state ( drawing 2 (d)). Thereby, the processing side Ws becomes 
cathode, the plate-like part material 15 becomes an anode plate, the electrolytic solution LQ which is 
filling spacing d is electrolyzed, for example, when the electrolytic solution LQ is copper-sulfate plating 
liquid, copper deposits in the processing side Ws, and plating processing is performed. Air bubbles can 
make it hard to secede also from the gas generated by electrolysis automatically toward the upper part in 
this process, and to remain not only in a slot but in the processing side Ws. Therefore, a gas can fall out 
good and generating of Void V as shown in drawing 8 R> 8 (b) can be prevented. Moreover, since the 
electrolytic solution LQ supplied to spacing d from feed hopper 15a flows in the periphery section from 
a core according to a centrifugal force, the electrolytic solution LQ can be smoothly poured toward the 
periphery section from a core. Therefore, the nonuniformity of the deposit resulting from the floating 
nonuniformity of the electrolytic solution LQ can be prevented. 

[0055] Moreover, since the processing side Ws is countered, contiguity arrangement is carried out and 
the plate-like part material 15 of the almost same magnitude as the processing side Ws is used as the 
electrode, distance (spacing d) from the electrode to the processing side Ws is mostly made in 
homogeneity in a field. Therefore, current density can be mostly made into homogeneity covering the 
whole processing side Ws, and the homogeneity of a deposit can be improved. 

[0056] Furthermore, since a replenisher is poured into a circuit 49 from the replenisher supply source 59 
based on the concentration signal of the concentration sensor 43 and the concentration of the electrolytic 
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solution LQ is adjusted, the processing which-izing of the concentration of the electrolytic solution LQ 
could be carried out [ fixed ], and was stabilized over the long period of time is possible. Moreover, the 
supplement part can be returned more nearly promptly [ since it is the downstream, when concentration 
fluctuation arises ] than the electrolytic-solution reservoir tank 37, and the processing stabilized more is 
possible for it. 

[0057] After carrying out fixed time amount (for example, for 5 or 6 minutes) maintenance of the 
condition of having supplied electric power, supplying the electrolytic solution LQ as mentioned above, 
it moves to washing processing. Specifically the power source 29 for supersonic vibration and a power 
supply unit 33 are made into an OFF state, a circulating pump 39 is suspended, and the switching 
operation valves 47 and 51 are stopped. And the switching operation valves 53 and 65 are opened, a 
penetrant remover (for example, pure water) is supplied from feed hopper 1 5a, and back washing 
processing is performed. In addition, you may make it give supersonic vibration at this time. After 
performing washing-after fixed time amount processing, the switching operation valves 53 and 65 are 
stopped, the high-speed revolution of the electric motor 9 is carried out, and liquid end desiccation of the 
substrate W is carried out. The plating processing to Substrate W is completed by a series of above 
processings. 

[0058] In addition, according to the class of processing liquid, such as a penetrant remover and the 
electrolytic solution, separation recovery can also be carried out to a drain. 
[0059] <2nd example> drawing 3 is the block diagram showing the outline configuration of this 
example equipment. In addition, about detailed explanation, it omits by giving a same sign to the thing 
of the same configuration as the 1st example equipment mentioned above. 

[0060] As for the substrate maintenance device 1, the cylinder-like support pin 71 is attached in the top- 
face periphery of the base member 3. Each support pin 71 is constituted pivotable at the circumference 
of the revolving-shaft heart P of the vertical sense which carried out eccentricity, and crevice 71a for 
stopping the periphery section of Substrate W is formed in the periphery section which is separated from 
Axis P. Moreover, only the head-lining side of the crevice 71a flows with the feed brush 13, and can 
energize the support pin 71 now only to the processing side Ws of Substrate W. 
[0061] Of the reason mentioned later, the diameter is a little smaller than the diameter of Substrate W, 
the plate-like part material 15 is formed, and the connection section 19 serves as location 
immobilization. Although the excitation section 27 is attached in the top face of the plate-like part 
material 15, ultrasonic vibrator 27a is attached through insulator 27b on the relation of feed. Moreover, 
the positive-electrode side of a power supply unit 33 is directly connected to the top face of the plate- 
like part material 15. 

[0062] Moreover, as for the supplement section 57 for adjusting the concentration of the electrolytic 
solution, the supplement part of the replenisher serves as the electrolytic-solution reservoir tank 37 
instead of a circuit 49. 

[0063] Next, actuation of the 2nd example equipment is explained, referring to drawing 1 and drawing 
4 . 

[0064] It is changed into the condition that the support pin 71 is rotated by the circumference of Axis P, 
and Substrate W can be received so that crevice 71a may turn to the side while a control section 55 
controls the migration device (graphic display abbreviation) of the plate-like part material 15, moves the 
plate-like part material 1 5 to the side of the substrate maintenance device 1 arid enables it to advance a 
substrate conveyance arm (graphic display abbreviation) ( drawing 4 (a)). 

[0065] Next, a control section 55 controls the substrate conveyance arm which is not illustrated, makes a 
substrate conveyance arm advance in the condition of having supported so that the processing side Ws 
of Substrate W might be up suitable, and descends even to the height the periphery section of Substrate 
W and whose crevice 71a correspond. And while rotating the support pin 71 to the circumference of 
Axis P and stopping the periphery section of Substrate W by two or more places, a substrate conveyance 
arm is evacuated ( drawing 4 (b)). 

[0066] the migration device (graphic display abbreviation) of the plate-like part material 15 is 
controlled, the plate-like part material 15 is moved to right above [ of the substrate maintenance device 
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1 ], and the underside and the processing side Ws of the plate-like part material 15 approach - it 
descends. Specifically, the plate-like part material 15 is descended so that it may become a fixed 
distance (spacing d) ( drawing 4 (c)). And a splash guard 35 is raised and the perimeter of the substrate 
maintenance device 1 is enclosed. 

[0067] First, the switching operation valves 53 and 65 are opened, a penetrant remover (for example, 
pure water) is supplied from feed hopper 15a, and front washing processing is performed. In addition, 
you may make it give supersonic vibration at this time. After performing washing-before fixed time 
amount processing, the switching operation valves 53 and 65 are stopped. 

[0068] Next, the electrolytic solution LQ is sent out to a circuit 49, supersonic vibration is given to the 
plate-like part material 15 by making the power source 29 for supersonic vibration into an ON state, and 
supersonic vibration is given to the electrolytic solution LQ supplied between the processing side Ws 
and the underside of the plate-like part material 15. Since Substrate W is held by face up so that the 
processing side Ws may be up suitable, while seceding from air bubbles automatically, the effectiveness 
of supersonic vibration can also cover the whole front face of the processing side Ws with the 
electrolytic solution LQ thoroughly conjointly. The electrolytic solution LQ supplied to the processing 
side Ws flows into a perimeter through between two or more support pins 71. Moreover, the electrolytic 
solutions LQ which flowed out are caught and collected by the splash guard 25. In addition, in order that 
the electrolytic solution LQ may make late the rate which leaks and comes out and may raise **** of 
spacing d, you may make it arrange the member which is resisting between each support pin 71 . 
[0069] When the spacing d of the processing side Ws and the plate-like part material 15 is thoroughly 
filled by the electrolytic solution LQ, a control section 55 makes a power supply unit 33 an ON state 
while carrying out the low-speed revolution of the electric motor 9 ( drawing 4 (d)). Thereby, the 
processing side Ws becomes cathode, the plate-like part material 15 becomes an anode plate, and plating 
processing is performed to the processing side Ws. In this process, it secedes also from the gas generated 
by electrolysis automatically toward the upper part, and although effectiveness, like air bubbles can 
make it hard to remain not only in a slot but in the processing side Ws is the same as the example 
mentioned above, it can be considered as a configuration simpler than the 1st example equipment 
mentioned above since what is necessary was just to have rotated only the substrate maintenance device 
1. Moreover, if the plate-like part material 15 is rotated in this way, even if it is, the thing which is the 
ununiformity of current density and which the effect reaches can be controlled between the processing 
sides Ws. Moreover, actuation of next washing processing etc. is the same as that of the above- 
mentioned example. 

[0070] By the way, when the diameter of the plate-like part material 15 is larger than the diameter of 
Substrate W, it is easy to produce the "end effect" by which deposit PL is thickly formed in the 
periphery section side of the processing side Ws of Substrate W as shown in drawing 5 (a). On the 
relation of feed, since this tends to flow to a path with the opposed face of the plate-like part material 15 
the periphery section side of the processing side Ws rather than a current flows for a path with the 
opposed face of the plate-like part material 15 the core side of the processing side Ws, the current 
density by the side of the periphery section increases and produces it. Therefore, by making the diameter 
of the plate-like part material 15 a little smaller than the diameter of Substrate W like this example, the 
current density by the side of the core of the processing side Ws and the periphery section can be 
balanced, an "end effect" can be controlled, and deposit PL can be formed with sufficient homogeneity 
( drawing 5 (b)). Moreover, the same effectiveness can be acquired even if it makes it spacing with the 
processing side Ws by the side of the periphery section of the plate-like part material 15 become longer 
than a core side as a dotted line shows to drawing 5 (b). 

[0071] In addition, until just before supplying electric power, supersonic vibration is given, and after it 
supplies electric power and electrolysis starts, you may make it not give supersonic vibration throughout 
plating processing, in explanation of the 1st example and the 2nd example which were mentioned above, 
when it is the processing side where a deposit cannot adhere easily although he is trying to give 
supersonic vibration. Moreover, in order to make it secede from the gas generated by electrolysis 
efficiently, you may make it repeat grant of feed and supersonic vibration by turns. 
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[0072] <Modification> It considered as the configuration which rotates simultaneously the plate-like 
part material 15 and the substrate maintenance device 1, with the 1st example equipment mentioned 
above, it constituted from 2nd example equipment so that only the substrate maintenance device 1 might 
be rotated, but as shown in drawing 6 , you may constitute. 

[0073] That is, the electrolytic solution LQ is supplied to the processing side Ws, carrying out the low- 
speed revolution only of the plate-like part material 15 without rotating installation and the substrate 
maintenance device 1 constituted pivotable pivotable with an electric motor 23 (driving means) for the 
plate-like part material 1 5 of mist or a minor diameter from the diameter of Substrate W. Thus, it can 
constitute and the same effectiveness as the example equipment mentioned above even if it performed 
plating processing, rotating only the upside plate-like part material 15 can be acquired. 
[0074] In addition, hard flow is made to rotate an electric motor 9 and the electric motor 23 of each 
other, and you may make it rotate the plate-like part material 15 and the substrate maintenance device 1 
reversely. 

[0075] Moreover, although the configuration which carries out revolution actuation of either [ at least ] 
the substrate maintenance device 1 or the plate-like part material 15 is adopted with each above 
equipment, it may be made to perform plating processing in the condition of having made it ****** 
(ing), without all making it rotating. 

[0076] In addition, although each equipment mentioned above is constituted so that the electrolytic 
solution may be supplied from feed hopper 15a formed in the center section of the plate-like part 
material 15, it may be formed in the location which shifted feed hopper 15a from the core, and you may 
make it form two or more feed hopper 15a. Furthermore, in the plate-like part material 15, you may 
constitute so that the supply means of another object may be arranged and the electrolytic solution may 
be supplied to the processing side Ws. 
[0077] 

[Effect of the Invention] Air bubbles can make it hard for air bubbles to tend to break away, to secede 
also from the gas generated by electrolysis automatically toward the upper part, and to remain not only 
in a slot but in a processing side, since according to invention according to claim 1 the processing side 
of a substrate is turned upward and held so that clearly from the above explanation. Therefore, a gas can 
fall out good and can prevent generating of a void. Moreover, since the plate-like part material which 
countered the processing side and has been arranged is used as an electrode and distance from an 
electrode to a processing side is mostly made into homogeneity into the field, current density can be 
mostly made into homogeneity covering the whole processing side. Therefore, the homogeneity of a 
deposit can be improved. 

[0078] Moreover, since the electrolytic solution is supplied from the feed hopper of plate-like part 
material which is in a center section mostly and the electrolytic solution can be made to flow smoothly 
toward the periphery section from a core according to invention according to claim 2, the homogeneity 
of a deposit can be improved more. 

[0079] Moreover, since the electrolytic solution can be made according to invention according to claim 
3 to flow smoothly toward a periphery side from a core side according to a centrifugal force even if 
dispersion is in the current density within a processing side while being able to make the effect small, 
the homogeneity of a deposit can be improved more. 

[0080] Moreover, even if it carries out revolution actuation only of the substrate maintenance means, 
while being able to control the adverse effect by dispersion in current density according to invention 
according to claim 4, the electrolytic solution can be smoothly poured toward the periphery section from 
the bottom of its heart during a revolution, and the homogeneity of a deposit can be improved more. 
Furthermore, since it is not necessary to rotate plate-like part material, a configuration can be simplified. 

[0081] Moreover, even if it carries out revolution actuation only of the plate-like part material, while 
being able to control the adverse effect by dispersion in current density according to invention according 
to claim 5, the electrolytic solution can be made to flow smoothly toward a periphery side from a core 
side according to a centrifugal force. Furthermore, since it is not necessary to rotate a substrate 
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maintenance means with plate-like part material, control at the time of revolution actuation can be 
performed easily. 

[0082] Moreover, according to invention according to claim 6, the electrolytic solution can be smoothly 
poured [ by carrying out revolution actuation of both a substrate maintenance means and the plate-like 
part material / according to a centrifugal force ] toward the periphery section from the bottom of its heart 
during a revolution. Therefore, the homogeneity of a deposit can be improved further. 
[0083] Moreover, according to invention according to claim 7, the current density by the side of the 
periphery section in the processing side of a substrate and a core can be balanced, an end effect can be 
controlled, and plating processing can be equalized. 

[0084] Moreover, according to invention according to claim 8, the gas generated by the air bubbles 
which have adhered to the processing side of a substrate by the supersonic vibration given to the 
electrolytic solution, or electrolysis can be made to secede from a processing side easily. 
[0085] In order to give such supersonic vibration, supersonic vibration may be given to the electrolytic 
solution which attaches a supersonic vibration grant means in a supply means, and circulates like 
invention according to claim 9, and you may make it give supersonic vibration to plate-like part material 
like invention according to claim 10. 

[0086] Moreover, according to invention according to claim 1 1, by constituting so that a penetrant 

remover can be supplied from a supply means, and constituting so that washing processing may be 

possible, processing that it is indispensable after plating processing can be performed continuously, 

without conveying a substrate, and plating processing can be performed efficiently. 

[0087] Moreover, according to invention according to claim 12, the utilization effectiveness of the 

electrolytic solution can be raised and the cost of plating processing can be reduced. 

[0088] Moreover, since according to invention according to claim 13 the electrolytic solution is filled up 

so that a control means may fixed-ize concentration of the electrolytic solution based on the 

measurement result of a density measurement means, inconvenience to which concentration fluctuation 

can be controlled, the processing time is changed or plating thickness is changed is avoidable. Therefore, 

plating processing stabilized over the long period of time can be performed. 

[0089] It may be made to perform a supplement of the above electrolytic solutions on an electrolytic- 
solution reservoir tank like invention according to claim 14, and it is a circuit like invention according to 
claim 15, and it may be made to perform it in the location of the downstream from an electrolytic- 
solution reservoir tank. Since in invention of claim 14 with which the downstream of an electrolytic- 
solution resen/oir tank is supplemented especially it can return promptly when concentration fluctuation 
arises, the processing stabilized more is possible. 



[Translation done ] 
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